Some archaea and bacteria possess the Na + -dependent membrane bioenergetics. Since this type of bioenergetics could apparently precede the H + -dependent membrane bioenergetics in evolution [1, 2, 3] , the reconstruction of the evolutionary histories of the involved enzymes is particularly challenging. Membrane Na + -translocating decarboxylases, found both in archaea and bacteria, couple the biotin-dependent decarboxylation of carboxylic acids with the transfer of Na + -ions out of the cell; thereby the sodium-motive force that can be used for the ATP synthesis is generated. To investigate the evolution of these enzymes, we have performed the phylogenomic analysis. This type of analysis, which demands completely deciphered genomes, is particularly helpful upon reconstructing the evolutionary histories of individual proteins in those cases, when these histories differ from the phylogenies of their host organisms [4] . We have analysed membrane Na + -translocating decarboxylases with different substrate specificities (oxaloacetate decarboxylase, glutaconyl-CoA decarboxylase, methylmalonyl-CoA decarboxylase and malonate decarboxylase system). A representative sample of bacteria and archaea with completely sequenced genomes was produced; similar sequences of the two main subunits of membrane Na + -decarboxylases (α and β subunits) were found by using BLAST within complete proteomes of selected bacteria and archaea; the phylogenetic tree of each subunit was reconstructed according to the domain structure. The evolutionary analysis of the reconstructed trees indicates, that the genes of membrane Na + -translocating decarboxylases were horizontally transferred from bacteria to archaea and then were accommodated within archaean genomes as effective utilizers of carboxylic acids. Molecular hydrogen plays an important role in the energy metabolism of sulfate reducers belonging to the genus Desulfovibrio. These bacteria have a complex hydrogenase system consisting of several different enzymes located in different cellular compartments.
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In Desulfovibrio fructosovorans, our model organism, three hydrogenases have already been characterized: one periplasmic [NiFe] hydrogenase (Hyn) [1] , one cytoplasmic NADP-dependent [FeFe] hydrogenase (Hnd) [2] and one periplasmic hydrogenase (Hyd) [3] . The presence of a fourth hydrogenase has been detected (Ech) and assumed to be membranebound [4] . The D. fructosovorans genome analysis revealed the presence of genes coding for a fifth [FeFe] hydrogenase. This study focuses on the cytoplasmic NADP-dependent [FeFe] hydrogenase Hnd. It is a tetrameric enzyme able to specifically reduce NADP + . All four subunits are encoded by the same transcription unit: the hnd operon [2] . Due to the high similarity with the Hyd [FeFe] hydrogenase from Acetobacterium woodii, we speculate that Hnd works as an electron bifurcating hydrogenase [5] . In the Desulfovibrio genus, energy-generating metabolism can switch from respiration to fermentation. The analysis by qRT-PCR of hnd expression level in D. fructosovorans grown under various conditions revealed that an overexpression occurs when a metabolic switch from respiration to fermentation occurs. We have identified a putative CRP-binding site in the promoter region upstream the hnd operon and investigated the role of this site in the regulation of the operon expression. The D. fructosovorans genome sequence analysis revealed the presence of 8 possible transcriptional regulators belonging to the Crp/Fnr transcriptional regulators family.
